Effect of hyperbaric oxygen therapy or dimethyl sulfoxide on cerebral ischemia in unanesthetized gerbils.
To determine whether treatment with hyperbaric oxygen (HBO) or dimethyl sulfoxide (DMSO) could mitigate the fatal effects of cerebral ischemia, we anesthetized 68 gerbils with ketamine, ligated the right carotid artery (CA), and placed a snare occluder around the left CA. After 48 hours, 30 gerbils that were neurologically normal or had suffered only mild deficits were subjected to left CA occlusion without anesthesia for periods of 2 to 60 minutes. The onset of circling, posturing, falling, and lethargy began immediately; seizures and coma ensued 4 to 5 minutes later and persisted until release of the left CA occluder. All gerbils recovered after 2-minute staged bilateral CA occlusions. The mortality rate was 33% after both 5- and 10-minute occlusions and 100% after 20- and 60-minute bilateral occlusions. Twelve gerbils were placed in an HBO chamber (100% oxygen at 1.5 atmospheres) for 15 minutes during 20-minute bilateral occlusion; only 2 died (16% mortality rate). Thus, HBO therapy conferred significant protection against death from untreated ischemia (P less than 0.001). Histological examination showed that the extent of patchy bilateral ischemic neuronal damage was much less in surviving gerbils that received HBO therapy than in those that died after 20-minute occlusions. Fourteen gerbils were treated with DMSO, 2.5 g/kg intraperitoneally, during 5- or 10-minute bilateral CA occlusion; 12 died (86% mortality rate). Thus, DMSO provided no protection against fatal cerebral infarction; in fact, the results in the 10-minute reperfusion group suggest that DMSO may have a deleterious effect.